Preclinical study of recombinant human bone morphogenetic protein-2: application of hyperbaric oxygenation during bone formation under unfavourable condition.
The objective of this study was to evaluate the effect of hyperbaric oxygenation on bone formation by recombinant human bone morphogenetic protein-2 (rhBMP-2) under unfavourable conditions. The calf muscles of 10 rats with low-blood supply were prepared by ligating and cutting the right femoral artery, and 10 micro of rhBMP-2 was implanted in the calf muscle. Five rats each were randomly assigned to the hyperbaric oxygenation group and the control group (untreated). The rats in the hyperbaric oxygenation group were treated with hyperbaric oxygenation at 2.0 atmospheres absolute for 3 weeks. In the histologic evaluation, the number of osteoblasts in the hyperbaric oxygenation group was greater than that in control group. The area of the trabecular bone induced in the hyperbaric oxygenation group was significantly larger than that in the control group. The values of alkaline phosphatase activity and calcium contents in the hyperbaric oxygenation group were significantly higher than those in the control group. The results of the present study suggest that hyperbaric oxygenation increases the partial oxygen pressure in low blood supply tissue and accelerates the activity and rate of osteoinduction by rhBMP-2. Hyperbaric oxygenation therapy may increase the clinical application of rhBMP-2 to unfavourable condition.